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DETAILED ACTION 

1 . Applicants response to the office action filed on 02/03/2006 is acknowledged. 

2. Claims 1-25 are cancelled. 

3. Claims 26-31 have been newly added. 

4. Claims 26-29 are drawn to a bispecific tetravalent homodimeric antibody, and 
Claims 30 and 31 are drawn to a method of producing said single-chain Fv monomer. 
Thus, claims "26-29" and "30-31" comprise separate inventions because the product of 
claims "26-29" can be produced by materially different process in addition to the 
materially different methods of claims "30-31" (please see the restriction requirement 
mailed on 06/10/2005). Since the applicant elected the group drawn to the product 
claims in the previous office action (please see the applicants response filed 
08/02/2005), only claims 26-29 are examined in the current office action. 

5. Claims 26-29 are under examination. 

6. The text of those sections of Title 35 U.S.C. code not included in this office action 
can be found in a prior office action. 

7. This office action consists of New Grounds of Rejection. 
Rejections Withdrawn 

8. The rejection of Claims 1-11, 20 and 21 under 35 U.S.C. 112, first paragraph is 
withdrawn in view the amendments to the claims (the claims have been cancelled). 
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9. The rejection of claims 1-11 and 20-21 under 35 U.S.C. 103(a) as being 
unpatentable over Mezes et al (U.S. Patent 5,892,020; Filed: June 7 th , 1995) in view of 
Hollinger et al (U.S. Patent 5837242; Filed December 3 rd , 1993) and Pastan et al (U.S. 
Patent 5,635,599; Issued June 3 rd , 1997) and Whitlow et al (U.S. Patent 5,856,456; 
Filed April 7 th , 1994) and Coloma and Morrison (Nature Biotechnology 1997 Vol. 15:15- 
163; IDS - 08.21.05) is withdrawn in view the amendments to the claims (the claims 
have been cancelled). 

This Application Consists of New Grounds of Rejection 

10. The newly added claims, claims 26-29 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Hollinger et al (U.S. Patent 5837242; Filed December 3 rd , 
1993) in view of Whitlow et al (U.S. Patent 5,856,456; Filed April 7 ,h , 1994) and further 
in view of Csoka et al (Leukemia, 1996. 10:1765-1772). 

The instant claims are drawn to a bispecific tetravalent homodimeric Fv antibody 
formed by two single-chain Fv monomers, each of said Fv monomers having at least 
four variable domains, wherein said four variable domains are V H -A, V L -A, V H -B and 
V|_B, wherein V H -A and V|_-A are V H and V L domains of an antibody specific for antigen 
A, respectively, and Vh-B and V|_-B are Vh and V|_ domains of an antibody specific for 
antigen B, respectively; Vh-A is linked to \A_--B by peptide linker 1 , V|_-B is linked to Vh-B 
by peptide linker 2, Vh-B is linked to V L -A by peptide linker 3; and said peptide linker 1 
and said peptide linker 3 are a peptide bond or have about 1 to about 10 amino acids; 



Application/Control Number: 09/674,794 Page 4 

Art Unit: 1643 

and said peptide linker 2 has 3 to about 10 amino acids, wherein said peptide linker 1 
and peptide linker 2 have the amino acid sequence GG, wherein said peptide linker 2 
comprises the amino acid sequence GGPGS and wherein the antibody is bispecific for 
human CD3and CD19. 

Hollinger et al teach (paragraphs 62-64, in particular) a bispecific dimer 
consisting of a first polypeptide comprising a first domain which comprises a binding 
region of an immunoglobulin heavy chain variable region, and a second domain which 
comprises a binding region of an immunoglobulin light chain variable region, the 
domains of the first polypeptide being linked but incapable of associating with each 
other to form an antigen binding site; and (ii) a second polypeptide which has a first 
domain, which comprises a binding region of an immunoglobulin heavy chain variable 
region, a second domain, which comprises a binding region of an immunoglobulin light 
chain variable region, and a polypeptide linker linking the first and second domains such 
that the fusion polypeptide can be arranged as VH a -VH b -VLb-VHa (figure 7, in 
particular). Hollinger et al further teach the diabody dimers wherein, there is a 
possibility of making (Fab) 2 like fragments with four binding specificities, or two binding 
specificities (but two binding sites for each), or a single binding specificity (but four 
copies of each; and that such diabody-dimers could have enhances avidity of binding 
compared with (Fab)2 fragments (paragraph 64, in particular). Hollinger et al teach that 
the domains of the polypeptide are linked by a peptide linker, the linker may be "short", 
consisting of a too few amino acids to allow the VL domain of a chain to combine with 
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the VH domain of that chain. This may be less than 10 amino acids, most preferably, 5, 
4, 3, 2, or 1. It may be in certain cases that 9, 8, 7 or 6 amino acids are suitable 
(paragraph 29, in particular). Hollinger et al also suggested that one should choose 
antibodies for which the VH and VL domains are known to associate and form a stable 
FV fragment in analogy to the diabody design using short linkers (5 residues) to prevent 
the VH and VL domains on the same chain from pairing with each other (paragraph 70, 
in particular). Hollinger et al also teach the construction of a diabody using "two glycine 
residues" as a linker (example 15, in particular). 

Whitlow et al (U.S. Patent 5,856,456) teach that a novel peptide linker comprising 
the amino acid sequence from about 2 to about 20 having a first end connected to a first 
protein domain, and having a second end connected to a second protein domain, 
wherein the peptide comprises at least one proline residue within the sequence, the 
proline being position next to a charged amino acid, and the charged amino acid-proline 
pair is positioned within the peptide linker to inhibit proteolysis of said polypeptide, 
(column 4 lines 33-44, in particular). Whitlow et al also teach a novel peptide linker 
comprising the amino acid sequence: U m XPZ n wherein U and Z can be single amino 
acids, such that n and m are any integers from 0 to 48 and n+m is not greater that 48, 
and X is a charged amino acid. 

Csoka et al teach (please see entire article) a CD3xCD19 bispecific antibody that 
facilitates both stimulation of resting PBMC to fully activated cytotoxic T lymphocytes 
without the requirement of additional external costimulatory signals and specific 
targeting of these preactivated T lymphoblasts to autologous leukemic cells by the same 
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CD3xCD19 bsAb. Csoka et al teach (please see discussion, in particular) the resting 
T cells can sufficiently be activated by incubation with relatively low amounts of the 
CD3xCD19 bispecific antibody without further external costimulatory signals, and that 
the preactivated T cells are able to specifically lyse autologous Acute Lymphoblastic 
Leukemia blasts only in the presence of CD3xCD19 bispecific antibody but not with 
CD3 and CD19 parental antibody at the same concentration. Csoka et al also teach 
that the adjuvant immunotherapy using CD3xCD19 bispecific antibodies might be 
beneficial for patients relapsed and/or therapy-resistant common Acute Lymphoblastic 
Leukemia. 

It would have been prima facie obvious to one of ordinary skill in the art at the 
time the claimed invention was made to have generated a bispecific tetravalent 
homodimeric Fv antibody wherein the said peptide linkers have the amino acid 
sequence GG as taught by as taught by Hollinger et al or the amino acid sequence 
GGPGS as taught by Whitlow et al, and further wherein the antibody is bispecific for 
human CD3 and CD19 as taught by Csoka et al. 

One of ordinary skill in the art would have been motivated and would have 
reasonable expectation of success to have generated a bispecific tetravalent 
homodimeric Fv antibody formed by two single-chain Fv monomers, each of said Fv 
monomers having at least four variable domains, wherein said four variable domains 
are V H -A, V L -A, V H -B and V L B, wherein V H -A and V L -A are V H and V L domains of an 
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antibody specific for antigen A, respectively, and Vh-B and Vl-B are V H and Vl domains 
of an antibody specific for antigen B, respectively; V H -A is linked to V L --B by peptide 
linker 1, V L -B is linked to V H -B by peptide linker 2, V H -B is linked to V L -A by peptide 
linker 3; and said peptide linker 1 and said peptide linker 3 are a peptide bond or have 
about 1 to about 10 amino acids; and said peptide linker 2 has 3 to about 10 amino 
acids as taught by Hollinger et al because Hollinger et al teach a bispecific dimer 
consisting of a first polypeptide comprising a first domain which comprises a binding 
region of an immunoglobulin heavy chain variable region, and a second domain which 
comprises a binding region of an immunoglobulin light chain variable region, the 
domains of the first polypeptide being linked but incapable of associating with each 
other to form an antigen binding site; and (ii) a second polypeptide which has a first 
domain, which comprises a binding region of an immunoglobulin heavy chain variable 
region, a second domain, which comprises a binding region of an immunoglobulin light 
chain variable region, and a polypeptide linker linking the first and second domains such 
that the fusion polypeptide can be arranged as VH a -VH b -VL b -VHa. 

In addition, one of ordinary skill in the art would have been motivated and would 
have had a reasonable expectation of success to have generated a bispecific 
tetravalent homodimeric Fv antibody as claimed because Hollinger et al teach that the 
domains of the polypeptide are linked by a peptide linker, the linker may be "short", 
consisting of too few amino acids to allow the VL domain of a chain to combine with the 
VH domain of that chain, in addition to "two glycine residues" as a linker such that the 
domains are not allowed to pair with each other, in addition to teaching the diabody 
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dimers wherein, there is a possibility of making (Fab)2 like fragments with four binding 
specificities, or two binding specificities (but two binding sites for each), or a single 
binding specificity (but four copies of each; and that such diabody-dimers could have 
enhances avidity of binding compared with (Fab) 2 fragments. 

Further, one of ordinary skill in the art would have known to combine the 
teachings of Hollinger et al and Whitlow et al because Hollinger teach a diabody 
arranged in the orientation of VH a -VHb-VL b -VHa, and a diabody dimer with four binding 
specificities, or two binding specificities (but two binding sites for each) and introduce 
the amino acid sequence GGPGS for a linker as taught by Whitlow et al because 
Whitlow et al teach a novel peptide linker comprising the amino acid sequence from 
about 2 to about 20 and further because Whitlow et al teach a novel peptide linker 
comprising the amino acid sequence: U m XPZ n wherein U and Z can be single amino 
acids, such that n and m are any integers from 0 to 48 and n+m is not greater that 48, 
and X is a charged amino acid. 

Furthermore, one of ordinary skill in the art would have been motivated and 
would have had a reasonable expectation of success to have generated a bispecific 
tetravalent homodimeric Fv antibody for human CD3 and CD19 by combining the 
teachings of Hollinger et al and Csoka et al, because Hollinger et al teach diabody 
dimers consisting of (Fab) 2 like fragments with four binding specificities, or two binding 
specificities (but two binding sites for each) which could have enhances avidity of 
binding compared with (Fab) 2 fragments and because Csoka et al teach a CD3xCD19 
bispecific antibody that facilitates both stimulation of resting PBMC to fully activated 
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cytotoxic T lymphocytes without the requirement of additional external costimulatory 
signals and specific targeting of these preactivated T lymphoblasts to autologous 
leukemic cells by the same CD3xCD19 bsAb and that the resting T cells can sufficiently 
be activated by incubation with relatively low amounts of the CD3xCD19 bispecific 
antibody without further external costimulatory signals, and that the preactivated T cells 
are able to specifically lyse autologous Acute Lymphoblastic Leukemia blasts only in the 
presence of CD3xCD19 bispecific antibody but not with CD3 and CD19 parental 
antibody at the same concentration. 

Thus, it would have been obvious to one skilled in the art to combine the 
teachings of Hollinger et al, Whitlow et al and Csoka et al to generate a bispecific 
tetravalent homodimeric Fv antibody wherein the said peptide linkers have the amino 
acid sequence GG or the amino acid sequence GGPGS as taught by Whitlow et al, and 
further wherein the antibody is bispecific for human CD3 and CD19, because Hollinger 
et al teach a diabody arranged in the orientation of VH a -VHb-VL b -VHa, and a diabody 
dimer with four binding specificities, Whitlow et al teach a linker comprising the amino 
acid sequence GGPGS and because Csoka et al also teach that the adjuvant 
immunotherapy using CD3xCD19 bispecific antibodies might be beneficial for patients 
relapsed and/or therapy-resistant common Acute Lymphoblastic Leukemia. 

Therefore, the invention as a whole was prima facie obvious to one of ordinary 
skill in the art at the time the invention was made, as evidenced by the references. 



Response to Applicants Arguments 
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11. Applicants argue that "Hollinger et al. refer to so-called diabodies do not 

disclose or suggest switching to another antibody format to make a tetravalent bispecific 
antibody from the same polypeptide chain as claimed in the present application" (see 
page 6 of the response, in particular). Applicants further argue that Whitlow et al 
teaches away from the present invention as they disclose that "the requirements for a 
sFv is that the linker be longer than 12 amino acids (see page 8, in particular). 

The above arguments are carefully considered, but are not found persuasive. 

In response to the arguments presented in view of the teachings of Hollinger et 
al, the applicant is respectfully reminded of the teachings of Hollinger et al wherein 
Hollinger et al teach the diabody (arranged in the orientation of VH a -VHb-VL b -VHa, 
which is identical to the orientation claimed) and the diabody dimers which can form 
(Fab) 2 like fragments with four binding specificities, or two binding specificities (but two 
binding sites for each) (paragraph 64) thus resulting in a tetravalent antibody. Further, 
the applicant agrees that Hollinger et al teach that the short linker prevents the pairing 
of the connected two domains (please see page 7 first paragraph of the response). 

In addition, the Whitlow et al teaches "as pointed out by the applicant (page 8, 
second paragraph of the response) a novel peptide linker comprising the amino acid 
sequence: U m XPZ n wherein U and Z can be single amino acids , such that n and m are 
any integers from 0 to 48 and n+m is not greater that 48, and X is a charged amino acid 
(please see below for a detailed teaching of Whitlow et al). Further, the claim recites 
"wherein said peptide linker comprises the amino acid sequence GGPGS". Thus, the 
claim does not specify the exact length of the linker and hence does not necessarily 
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mean that the linker is exactly 5 amino acids in length. Since the claim recites 
"comprises", the teachings of Whitlow et al in regard to the length of the linker is 
irrelevant and thus read on the claim as written. Thus, Whitlow et al clearly suggest a 
linker comprising the amino acid sequence GGPGS as claimed. 

Hence, the applicants are considered non-persuasive for the reasons stated 
above and further, the applicant is requested to consider the rejection below for a 
detailed description of the teachings of the references. 

Conclusion 

12. No Claims are allowable. 

13. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no, however, event will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 
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14. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Parithosh K. Tungaturthi whose telephone number is 
571-272-8789. The examiner can normally be reached on Monday through Friday from 
8:30 AM to 5:00 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Larry R. Helms, Ph.D. can be reached on (571) 272-0832. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 



15. Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



273-8300. 



Respectfully, 

Parithosh K. Tungaturthi Ph.D. 
(571)272-8789 




